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CLAIMS 



[Claim(s)] 

[Claim l] It is the lighting system characterized by being the lighting system 
which has the rod type integrator equipped with the soUd rod which is made 
to carry out internal reflection, is made to superimpose the light which 
carried out incidence in respect of outgoing radiation, and carries out 
outgoing radiation from plane of incidence, and covering a part for the lateral 
portion to which internal reflection of the aforementioned solid rod is carried 
out by the covering member. 

[Claim 2] The Ughting system characterized by preparing the transparent 
member in the plane of incidence and/or the outgoing radiation side of the 
aforementioned solid rod in a Ughting system according to claim 1. 
[Claim 3] The incidence side transparent member prepared in the plane of 
incidence of the aforementioned solid rod in a hghting system according to 
claim 2 is a hghting system characterized by being the filter which intercepts 
ultraviolet rays and/or infrared radiation. 

[Claim 4] The incidence side transparent member prepared in the plane of 
incidence of the aforementioned solid rod in a lighting system according to 
claim 2 is a Ughting system characterized by being the Ught guide prism 
which leads light to the plane of incidence of this solid rod. 
[Claim 5] It is the Ughting system characterized by having the reflector 
which bends the optical axis of the flux of light which carries out incidence of 
the aforementioned Ught guide prism to plane of incidence in a Ughting 
system according to claim 4. 

[Claim 6] It is the Ughting system which the aforementioned reflector has 
the reflective film which reflects the aforementioned flux of Ught in a lighting 
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system according to claim 5, and is characterized by equipping this reflective 
film with the property which penetrates ultraviolet rays and/or infrared 
radiation. 

[Claim 7] The outgoing radiation side transparent member prepared in the 
outgoing radiation side side of the aforementioned solid rod in a lighting 
system according to claim 2 to 6 is a lighting system characterized by being 
the condenser lens which condenses the flxix of light by which outgoing 
radiation is carried out from the outgoing radiation side of this solid rod. 
[Claim 8] It is the lighting system characterized by the aforementioned 
covering member supporting the rod concerned in a hghting system 
according to claim 1 to 7 in the periphery section of the plane of incidence of 
the aforementioned solid rod, and/or an outgoing radiation side. 
[Claim 9] The lighting system characterized by having a cooling means to 
cool more the plane of incidence and/or the outgoing radiation side of the 
aforementioned solid rod in the style of coohng, in a lighting system 
according to claim 8. 

[Claim 10] It is the lighting system which the aforementioned transparent 
member is fixed to the plane of incidence and/or the outgoing radiation side 
of the aforementioned solid rod in a lighting system according to claim 2 to 7, 
and is characterized by the aforementioned covering member supporting the 
solid rod concerned by holding this transparent member, 
[Claim 11] It is the hghting system characterized by having the supporter 
which carries out the point contact of the aforementioned covering member 
to a part for the lateral portion of the aforementioned solid rod in a Ughting 
system according to claim 1 to 9. 

[Claim 12] It is the lighting system characterized by being the lighting 
system which has the rod type integrator equipped with the hollow rod which 
is made to carry out internal reflection, is made to superimpose the light 
which carried out incidence in respect of outgoing radiation, and carries out 
outgoing radiation from plane of incidence, and taking up the plane of 
incidence and/or the outgoing radiation side of the aforementioned hollow 
rod with the transparent member. 

[Claim 13] The incidence side transparent member prepared in the plane of 
incidence of the aforementioned hollow rod in a lighting system according to 
claim 12 is a lighting system characterized by being the filter which 
intercepts ultraviolet rays and/or infrared radiation. 
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[Claim 14] The incidence side transparent member prepared in the plane of 
incidence of the aforementioned hollow rod in a lighting system according to 
claim 12 is a lighting system characterized by being the light gmde prism 
which leads light to this hollow rod. 

[Claim 15] It is the lighting system characterized by having the reflector 
which bends the optical axis of the flux of light which carries out incidence of 
the aforementioned light gxiide prism to plane of incidence in a lighting 
system according to claim 14. 

[Claim 16] It is ********** which the aforementioned reflector has the 
reflective film which reflects the aforementioned flux of light in a lighting 
system according to claim 15, and is characterized by equipping this 
reflective film with the property which penetrates ultraviolet rays and/or 
infrared radiation. 

[Claim 17] The outgoing radiation side transparent member prepared in the 
outgoing radiation side side of the aforementioned hollow rod in a lighting 
system according to claim 12 to 16 is a lighting system characterized by 
being the condenser lens which condenses the flux of Ught by which outgoing 
radiation is carried out firom the outgoing radiation side of this hollow rod. 
[Claim 18] Projected type display characterized by having a Ughting system 
according to claim 1 to 17 and electro-optics equipment which modulates the 
light by which outgoing radiation was carried out fi:om the aforementioned 
lighting system. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
lighting system which has the rod type integrator equipped with the rod 
which is made to carry out internal reflection, is made to superimpose the 
light which carried out incidence in respect of outgoing radiation, and carries 
out outgoing radiation firom plane of incidence, and the projected type 
display equipped with this Ughting system. 
[0002] 

Background of the Invention] In the lighting optical system of projected type 
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display, such as a liquid crystal projector, the fly eye integrator method and 
the rod integrator method are learned as a means which raises the 
illuminance ratio of an outgoing beam. It is the method which a fly eye 
integrator method makes [ method ] two or more secondary light source 
images using a lens array, and makes a each second light source image 
superimpose on the image formation field of the electro -optics equipment 
equipment which forms a picture, and an illuminance ratio can be raised by 
increasing the number of partitions of the lens of a lens array, and increasing 
a secondary light source image. On the other hand, a rod integrator method 
is a method on which carry out internal reflection of the light which carried 
out incidence, and it is made to superimpose in respect of outgoing radiation 
inside a rod from one end face of rods, such as a glass rod. Also in this 
method, an illuminance ratio can be raised by increasing a secondary light 
source image. Here, it fluctuates by the number of times of the internal 
reflection within a rod, the F value of the light source, etc., and the number 
of the secondary light source images on which it is superimposed in respect of 
outgoing radiation can increase the number of secondary light source images 
by specifically setting up small the F value of the light source which makes 
the rod cross section small and which lengthens the length of a rod. In 
addition, the F value of the light source means the converging angle of the 
light by which outgoing radiation was carried out from the light source 
constituted with a lamp, a reflector, a lens, etc., and it can express with the 
value which broke the distance fi*om the outgoing radiation mouth of light 
source light to a condensing point by the overall diameter of an outgoing 
radiation mouth. 

[0003] If such a fly eye integrator method and a rod integrator method are 
compared, since the direction of a rod integrator method can make small the 
field over which a secondary light source image is distributed, it is easy to 
raise the paralleUsm of lighting light, therefore there is an advantage of 
being easy to respond to the miniaturization of electro-optics equipments, 
such as a liquid crystal panel. 

[0004] By the way, as a rod used for the rod type integrator by the rod 
integrator method mentioned above, the rod solid type [, such as a glass rod, ] 
and the rod of the hollow type which made the inside the mirror plane are 
adopted. And according to the rod solid type [, such as a glass rod, ], since the 
reflection factor in the internal reflection in a rod can be made into about 
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100%, light can be used much more efficiently rather than a hollow type 

thing. 

[0005] 

[Problem(s) to be Solved by the Invention] However, if dirt and a blemish are 
attached to the side of a rod in the case of the solid rod mentioned above, 
since the total reflection conditions in a rod will be confused and light will 
leak in the portion, there is a problem that efficiency for light utilization falls. 
Moreover, since optics, such as a condenser lens, intervene between the 
outgoing radiation side of a rod, and electro-optics equipments, such as a 
liquid crystal panel, and the outgoing radiation side and liquid crystal panel 
of a rod have a conjugate relation by this optic, when dust etc. adheres to the 
outgoing radiation side of a rod, there is a problem that image formation of 
the image to which dust etc. adhered will be carried out in the position of a 
liquid crystal panel, and image formation will be further carried out on a 
screen. 

[0006] Furthermore, if the plane of incidence and the outgoing radiation side 
of light are opened wide in the case of the hollow rod, since dust etc. may 
trespass upon the interior, there is a problem that efficiency for light 
utihzation falls Hke the above. 

[0007] The purpose of this invention is to offer the lighting system to which 
efficiency for light utilization in a rod type integrator is not reduced, and 
projected type display. 
[0008] 

[Means for Solving the Problem] The hghting system which starts the 1st 
invention in order to attain the aforementioned purpose is a lighting system 
which has the rod type integrator equipped with the solid rod which is made 
to carry out internal reflection, is made to superimpose the light which 
carried out incidence in respect of outgoing radiation, and carries out 
outgoing radiation from plane of incidence, and the aforementioned solid rod 
is characterized by covering a part for the lateral portion which carries out 
internal reflection by the covering member. 

[0009] Here, a covering member can be constituted from a tube-like object, 
and, as for a solid rod, it is desirable to hold in the state where the amount of 
lateral portion is not made to contact as much as possible in this tube -like 
object. 

[0010] since the side of a solid rod is being worn by the covering member 
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according to such this invention - covering - by treating a solid rod the 
whole member, even if the handUng nature of a rod improves on the occasion 
of an assembly and it faces handling, it can prevent that a blemish and dirt 
adhere to the side of a rod Moreover, the invasion of dust etc. to a rod-side 
side can also be reduced. Therefore, the total reflection in the internal 
reflection of a solid rod can be maintained, and decline in efficiency for light 
utihzation can be prevented. 

[0011] It is desirable that the transparent member is prepared in the plane 
of incidence and/or the outgoing radiation side of a solid rod which were 
mentioned above. 

[0012] That is, if the transparent member is prepared in this way, it will 
become possible to prevent that dust etc. adheres to the plane of incidence 
and the outgoing radiation side of light of a solid rod. Since image formation 
of the images, such as dust, is not carried out on the liquid crystal panel 
which has a conjugate relation by preparing the transparent member in the 
outgoing radiation side side especially, it can prevent that image formation 
of the images, such as dust, is carried out on a screen side. Moreover, the 
invasion of dust etc. to a rod-side side can also be prevented more certainly, 
and it becomes possible to raise efficiency for light utilization of it further. 
[0013] Moreover, although a simple transparent board may be adopted as a 
transparent member mentioned above, simplification of the structure of a 
lighting system can also be attained by giving various optical functions to 
this transparent member. Specifically as a transparent member, the 
following is employable. 

[0014] (l) It is possible to use the incidence side transparent member 
prepared in the plane-of-incidence side of a solid rod as the filter which 
intercepts ultraviolet rays and/or infrared radiation. Thus, by using a 
transparent member as the filter which intercepts ultraviolet rays and/or 
infi'ared radiation, ultraviolet rays and infrared radiation from the light 
source are intercepted, and it becomes possible to protect electro-optics 
equipments, such as a liquid crystal panel, firom ultraviolet rays or infrared 
radiation. 

[0015] (2) It is possible to use an incidence side transparent member as the 
light guide prism which leads light to the plane of incidence of a solid rod. 
That is, it becomes possible by adopting light guide prism to improve the 
condensing efficiency to the plane of incidence of a rod by enlarging plane of 
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incidence of the light of light guide prism. Moreover, if the above-mentioned 
light guide prism is equipped with the reflector which bends the optical axis 
of the flux of light which carries out incidence to plane of incidence, since the 
optical path from the light source to a lighting system is bendable in the 
shape of a crank, it becomes possible to miniaturize the optical system 
containing a Ughting system. Furthermore, if it has the property that the 
reflective film formed in the above-mentioned reflector penetrates ultraviolet 
rays and/or infrared radiation, the same operation and same effect as the 
filter which intercepts aforementioned ultraviolet rays and/or 
aforementioned infrared radiation can also be given. 

[0016] (3) It is possible to consider as the condenser lens which condenses the 
flux of light by which outgoing radiation is carried put from the outgoing 
radiation side of this solid rod in the outgoing radiation side transparent 
member prepared in the outgoing radiation side side of a solid rod. That is, 
between a rod type integrator and electro-optics equipment, as mentioned 
above, since optics, such as a condenser lens, are arranged, if a condenser 
lens makes a transparent member serve a double purpose in this way, the 
optic which constitutes a lighting system will be lessened and simplification 
of structure will be attained. 

[0017] furthermore, covering mentioned above " the following can be 
considered as the rod supporting structure of a member 

[0018] (l) It is possible that a covering member supports a rod in the 
periphery section of the plane of incidence of a solid rod, and/or an outgoing 
radiation side. Specifically, when a solid rod is a rectangular parallelepiped 
configuration, structure which supports a solid rod in the square corner 
portion of rectangle-like plane of incidence or an outgoing radiation side can 
be considered. That is, since it can prevent that a part for a lateral portion 
and the covering member of a solid rod contact because a covering member 
supports a solid rod in this way, the total reflection in the internal reflection 
in a solid rod is maintainable. 

[0019] Moreover, when a covering member takes the supporting structure of 
such a rod, it is desirable that a cooling means to cool more the plane of 
incidence and/or the outgoing radiation side of a solid rod in the style of 
cooling is prepared in the lighting system. That is, when the rod it is tended 
by estabhshing a coohng means to overheat the flux of light from the light 
source can be cooled, it can prevent that dust etc. adheres to the plane of 
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incidence of a rod, and an outgoing radiation side by spraying a cooling wind 
on the plane of incidence and/or the outgoing radiation side of a rod. 
Moreover, the dust to a rod-side side etc. can carry out invasion nearby 
reduction, and it becomes possible to raise efficiency for light utilization 
further. 

[0020] (2) When the transparent member is prepared in the plane of 
incidence and/or the outgoing radiation side of a solid rod, fix this 
transparent member to the plane of incidence and/or the outgoing radiation 
side of a solid rod, and it is possible to support a solid rod that a covering 
member holds a transparent member, namely, - since the covering member 
holds the transparent member a rod - a non-contact state " covering a 
member it can support inside and the total reflection in internal reflection 
can be maintained like the above Moreover, the invasion of dust etc. to a 
rod-side side can also be prevented more certainly, and becomes possible 
[ raising efficiency for light utilization further ]. 

[0021] (3) covering a member - it is possible to form in the interior the 
supporter which carries out a point contact to a part for the lateral portion of 
a solid rod concrete " covering -■ preparing two or more mechanisms of the 
screw thread which moves in the direction of a cross section of a rod in the 
side of a member, and making it carry out the point contact of the parts for a 
point, such as a screw thread, to a part for the lateral portion of a solid rod " 
covering " a member -- the interior is made to support a rod and the total 
reflection of the internal reflection of a rod can be maintained Moreover, a 
rod can be supported, without not being based on existence, such as a 
transparent member of a rod end face, but making a covering member 
contact by adopting such the supporting structure. Furthermore, the plane of 
incidence and the outgoing radiation side position of a rod can be adjusted by 
adopting the mechanism of the screw thread which moves in the direction of 
a cross section of a rod. 

[0022] And the lighting system which starts the 2nd invention in order to 
attain the aforementioned purpose is a lighting system which has the rod 
type integrator equipped with the hollow rod which is made to carry out 
internal reflection, is made to superimpose the light which carried out 
incidence in respect of outgoing radiation, and carries out outgoing radiation 
firom plane of incidence, and the plane of incidence and/or the outgoing 
radiation side of the aforementioned hollow rod are characterized by being 
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closed with the transparent member. 

[0023] According to such this invention, since the plane of incidence and/or 
the outgoing radiation side of a hollow rod are closed by the transparent 
member, it can prevent that dust etc. invades in a hollow rod, and it becomes 
possible to improve the efficiency for light utiUzation of the Ughting system 
which has a rod type integrator. 

[0024] It is desirable to give various functions like the transparent member 
concerning the 1st invention as a transparent member mentioned above, and 
if the above-mentioned function is given to a transparent member, the same 
operation and the same effect are enjoyable with the 1st invention having 
explained. 

[0025] Moreover, since the efficiency for light utilization of a Ughting system 
can be improved, in being able to make a projection picture bright according 
to the projected type display equipped with the lighting system explained by 
the 1st invention and the 2nd invention which were mentioned above, the 
brightness of the light source lamp of a light source system is made small, 
the calorific value of this light source lamp is stopped to the minimum, and 
the miniaturization of projected type display and lowcost-ization are 
promoted. 
[0026] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this 
invention is explained based on a drawing. 

[0027] (The 1st operation gestalt) As shown in drawing 1 , the projected type 
display 10 of the 1st operation gestalt of this invention is equipped with the 
lighting system 15. This lighting system 15 is equipment which illuminates 
the lamp 1 which has a rod type integrator and serves as the light source, the 
elUpse reflector 2 used as an incidence side condensing means, the solid glass 
rod (solid rod) 3 used as a rod type integrator, the 1st condenser lens 4 used 
as the condensing means by the side of outgoing radiation, the 2nd condenser 
lens 5 and the 3rd condenser lens 6, and the liquid crystal panel 8 that has 
an irradiated plane. With the gestalt of this operation, the liquid crystal 
panel is taken for the example as electro-optics equipment which has an 
irradiated plane. 

[0028] A lamp 1 is arranged near the 1st focus of the ellipse reflector 2, it is 
reflected by the ellipse reflector 2, and is condensed near the 2nd focus of the 
elUpse reflector 2, and the flux of light by which outgoing radiation was 
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carried out from the lamp 1 forms primary light source images Gl on the 
plane of incidence of the glass rod 3. In addition, a paraboloid reflector is 
sufficient as the ellipse reflector 2, and it should just prepare further the 
condenser lens for turning to the plane of incidence of the glass rod 3 the 
parallel flux of light by which outgoing radiation is carried out to the 
preceding paragraph of the glass rod 3 from a paraboloid reflector in that 
case, and condensing. 

[0029] The glass rod 3 is a pillar-shaped glass solid rod. The flux of light by 
which incidence was carried out to the glass rod 3 repeats internal reflection 
within the glass rod 3, and forms two or more secondary light source images 
G21, G22, and G23 and - (refer to drawing 2 ). 

[0030] Drawing 2 is explanatory drawing of the flux of light division 
operation with the glass rod 3. As the cross-section configuration of the glass 
rod 3 is shown in drawing 2 (b), it is the square of the size of Width a and 
Length b, and the reflector (inside) which counters mutually, respectively is 
parallel. That is, in drawing 2 , two lengthwise reflectors are mutually 
parallel and two lateral reflectors are mutually parallel. 

[0031] Moreover, they on which the ratio of a and b spreads a ratio of the 
configuration of the pixel field (viewing area) of a liquid crystal panel 8, 
abbreviation, etc. which are an irradiated plane are analogs. The length of 
the glass rod 3 is set up so that the secondary Ught source images G21, G22, 
and G23 and the main beam of light (optical axis illustrated with an 
alternate long and short dash line) of the flux of Ught firom - may pass along 
the center of the outgoing radiation side of a glass rod. Under the present 
circumstances, if this cross- section configuration is set up so that the 
incoming beams condensed by the ellipse reflector 2 to the plane of incidence 
of the glass rod 3 may become smaller enough than breadth E (drawing 3 (a)) 
of the flux of light which may be produced when it is in a state without the 
glass rod 3 Two or more the secondary light source images G21, G22, and 
G23 and -- from which it is reflected by the inside of the glass rod 3, and a 
part of flux of light serves as a virtual image of primary light source images 
Gl are generated. 

[0032] Primary light source images illustrated are Gl, and this is also 
secondary light source images G21 which are a virtual image of the optical 
component by which outgoing radiation is carried out without reflection by 
the inside of the glass rod 3. Moreover, secondary light soxu-ce images G22 



10/23 



Japanese Publication number : 2001-228541 



are virtual images of the optical component by which is reflected once by the 
glass rod inside and outgoing radiation is carried out to an outgoing 
radiation side, and since it is the optical component by which outgoing 
radiation is carried out aslant in an outgoing radiation side, a virtual image 
is located in the direction of slant from which it separated from secondary 
light source images G21. About secondary light source images G23, it is the 
virtual image of the optical component by which is reflected twice by the 
glass rod inside and outgoing radiation is carried out to an outgoing 
radiation side, and since it is the optical component by which outgoing 
radiation is carried out aslant in an outgoing radiation side, a virtual image 
is located in the direction of slant from which it separated from secondary 
light source images G21 and secondary light source images G22. Thus, 
secondary light source images are formed for every number of times of 
internal reflection, it is superimposed on two or more secondary light source 
images G21, G22, and G23 and the flux of light from - on the outgoing 
radiation side of the glass rod 3, and they serve as hght on which the 
direction out of the glass rod 3 to the outgoing radiation side of optical 
outgoing radiation was also superimposed from various directions. Therefore, 
the Hghting information which the nonuniformity of a luminosity was 
reduced [ information ] on the outgoing radiation side, and had the 
illuminance ratio raised will be formed. 

[0033] And as the flux of light by which outgoing radiation was carried out to 
the outgoing radiation side of this glass rod 3 is shown in drawing 3 , it is 
condensed with a condenser lens 4 and a condenser lens 5, and the secondary 
light source images G21, G22, and G23, the 3rd light source images G31, G32, 
and G33 corresponding to and are formed, respectively. A condenser 
lens 5 is also an image formation lens which condenses the lighting 
information on the outgoing radiation side of the glass rod 3 on a liquid 
crystal panel 8, and the 3rd light source images G31, G32, and G33 and the 
flux of light condensed as - are once irradiated by the liquid crystal panel 8 
which is an irradiated plane, deviating so that it may approach in the 
parallel direction to the normal of the pixel field of a Uquid crystal panel 8 
with a condenser lens 6. Here, a condenser lens 6 may not be a lens which 
prepares the direction of a beam of Hght. 

[0034] Drawing 4 is drawing for [ of the 3rd light source images G31, G32, 
and G33 and ■■ ] explaining a condensing state, and shows signs that it saw 
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from the optical axis. The 3rd light source images G31, G32, and G33, the 
size of a number, and an interval are determined by the size of primary 
Ught source images Gl, an incident angle, the cross-section configuration of 
the glass rod 3, length, etc. especially - the size of a 3rd light source image - 
the size of primary light source images " moreover, depending on the 
cross-section configuration of the glass rod 3, if the cross-section 
configuration is a rectangle, as for the interval of a Ught source image, the 
interval between each light source image of the direction of a long side will 
become larger than the direction of a shorter side For example, with this 
operation form, y shaft orientations are the rectangles used as a long side, 
and the interval yl of Y shaft orientations of a light source image of the cross 
section of the glass rod 3 which is the rectangle from which y shaft 
orientations of drawing 4 serve as a long side, therefore are it and an analog 
is [ a Uquid crystal panel 8 ] also larger than the interval zl of z shaft 
orientations. 

[0035] As mentioned above, in a lighting system 15, similarity expansion will 
be carried out with a condenser lens 5, and the lighting information on the 
outgoing radiation side of the glass rod 3 (flux of light by which outgoing 
radiation is carried out in accordance with the configxiration of an outgoing 
radiation side) will illuminate a liquid crystal panel 8. Therefore, although 
based also on the size of the cross section of a liquid crystal panel 8 or the 
glass rod 3, the space according to the dilation ratio is generated between a 
liquid crystal panel 8 or a condenser lens 6 (a condenser lens 6 parallel-izes 
an incident light, and irradiates a liquid crystal panel 8). Since the conjugate 
ratio by the condenser lens 5 increases so that this distance becomes large 
with a natural thing, the parallelism of the incident ray to a liquid crystal 
panel 8 will increase. In this operation gestalt, as shown in drawing 1 , this 
space was used and the dichroic mirror 30 which is color separation optical 
system has been arranged. 

[0036] This dichroic mirror 30 is equipped with the dichroic mirrors 30R, 
30G, and 30B of three each with which a mutually different 
wavelength- selection reflective film which reflects or penetrates red light, 
green light, and a blue glow alternatively was formed. For example, dichroic 
mirror 30R is a mirror which reflects red light and penetrates green light 
and a blue glow. Dichroic mirror 30G are a mirror which separates further 
the green fight which penetrated dichroic mirror 30R, and a blue glow, 
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reflect green light and penetrate a blue glow. Dichroic mirror SOB is a mirror 
which reflects the blue glow which penetrated dichroic mirror 30G. Each 
dichroic mirrors 30R, 30G, and SOB have a predetermined angle mutually, 
are arranged, and carry out incidence of the reflected light to a liquid crystal 
panel 8 from a different direction, respectively. Although a condenser lens 4 
is penetrated and the refraction operation is received before liquid crystal 
panel 8 incidence with this operation form, the separation state of the flux of 
light is maintained. In addition, although considered as the dichroic mirror 
of three sheets, optically, a total reflection mirror is sufficient as the last 
mirror (SOB), and a dichroic mirror 30 can constitute color separation optical 
system, if at least two dichroic mirrors are used. Moreover, even if it is not a 
dichroic mirror, you may transpose to the prism with which the 
wavelength-selection reflective film was formed. Moreover, any are sufficient 
as the sequence of the spectrum of red light, green light, and a blue glow. 
[0037] The partial cross section of the liquid crystal panel 8 in drawing 1 is 
shown in drawing 5 . It is the active-matrix liquid crystal panel equipped 
with the micro-lens array 33 for a liquid crystal panel 8 condensing each 
aforementioned flux of light to the pixel which corresponds, respectively so 
that it may be shown at this drawing 5 , and the polarizing plate of a 
non-illustrated couple is arranged before and behind them. The Twisted 
Nematic (TN) Uquid crystal 36 from which a liquid crystal panel 8 serves as 
an electro -optics element between two transparent substrates 34 and 35, 
such as glass, is enclosed. The black matrix 38 grade for shading the common 
electrode 37 and unnecessary light to one substrate 34 is formed. When the 
pixel electrode 39 and the TFT (TFT) 40 grade as a switching element are 
formed in the substrate 35 of another side and voltage is impressed to the 
pixel electrode 39 through this TFT40, it is the structure which the liquid 
crystal 36 inserted between the common electrodes 37 drives. 
[0038] In addition, two or more scanning lines and two or more data lines 
cross, and are arranged at the substrate 35 of another side, TFT40 is 
arranged near [ the ] an intersection, the scanning line and the source are 
connected to the data line, and the drain is connected to the pixel electrode 
39 for the gate. And selection voltage is impressed to the scanning line one by 
one, and the driver voltage of each pixel is written in the pixel electrode 39 
through TFT40 of the horizontal pixel turned on according to it. TFT40 is 
held to the storage capacitance which it becomes [ storage capacitance ] off 
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by impression of selected voltage, and does not have the impressed driver 
voltage illustrated. The pixel electrode 39 is arranged to the field equivalent 
to opening (opening of the black matrix 38) of a liquid crystal panel, and each 
pixel is constituted by TFT40 and the pixel electrode 39 (storage capacitance 
connected to the pixel electrode if needed). In addition, things for which 
many things are used, such as not only TN but a strong dielectricity type, an 
antiferroelectric type, other level orientation types, and a perpendicular 
orientation type, are possible for liquid crystal 36. 

[0039] Moreover, the micro-lens array 33 formed on the glass plate of etching 
etc. and one substrate 34 have pasted up mutually through the resin layer 
(adhesives) 41 of a low refractive index. The unit lens (the heights or the 
crevice of a lens) of the micro-lens array 33 It has the pitch which 
corresponds by 3 times the pixel pitch of the horizontal direction (the 
direction of the scanning line) of a liquid crystal panel 8. The red light which 
reflects and carries out outgoing radiation of the dichroic mirror 30 at a 
different angle, Incidence is carried out at the angle from which green light 
and a blue glow differ on each unit lens of the micro-lens array 33, and it 
comes to be condensed near [ pixel electrode 39 ] three pixels red light, green 
light, and a blue glow adjoin horizontally, respectively, and correspond to 
each of this unit lens with a unit lens. 

[0040] Each unit lens of the micro-lens array 33 has a focal distance which 
condenses an incident light to the pixel electrode of three contiguity pixels 
which corresponds each colored light with this lens. In drawing 5 , it is 
condensed by pixel electrode 39G with the unit lens of the micro-lens array 
33, and outgoing radiation of the green light G by which incidence is carried 
out by carrying out abbreviation rectilinear propagation to a liquid crystal 
panel 8 is carried out as it is. On the other hand, it is condensed by the pixel 
electrodes 39R and 39B with a unit lens, respectively, and outgoing radiation 
of the red light R and the blue glow B to which incidence of the dichroic 
mirrors 30R and SOB of each other is symmetrically carried out to green light 
G at the angle corresponding to the angle which it has to 30G is carried out 
to green light G with a symmetrical angle. In addition, if the sequence of the 
spectrum in a dichroic mirror 30 differs, the incidence positions of the colored 
light to the hquid crystal panel 8 shown in drawing 5 according to it also 
differ. 

[0041] Thus, in response to the modulation according to the signal impressed 
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to the liquid crystal panel 8, outgoing radiation of each flux of light which 
condensed to the pixel electrode 39 of a liquid crystal panel 8 is carried out, 
and expansion projection is carried out on the front screen 32 with the 
projection lens 31. In the above process, on a screen 32, three colored light 
modulated by three adjoining pixels is projected so that it may lap with a 
homotopic. In addition, the rear mold which projects a screen 32 from a tooth 
back, or the front type projected from a front face is also available for this 
projection type display. 

[0042] the projected type display 10 which has the above structures - setting 
" a part for the lateral portion of the aforementioned glass rod 3 " covering - 
it is covered by the member 20 

[0043] namely, covering *- the board which counters mutually as a member 

20 is shown in drawing 6 (A) and (B) *• it is formed in square tubed 
combining Members 20A and 20B such covering the size of a member 20 " 
each board - Members 20A and 20B are made into the size arranged by 
separating the crevice between equal sizes from four sides of the glass rod 3, 
and are formed for a long time than the overall length of the glass rod 3 
moreover - the incidence side of the glass rod 3 ■■ the transparent member 

21 -■ covering - it is prepared in a member 20 and one Although a mere 
transparent member is sufficient as this transparent member 21, you may 
form it by UV cut-off filter which intercepts ultraviolet rays, IR cut-off filter 
which intercepts infrared radiation, or the UV/IR cut-off filter which 
intercepts the both sides of ultraviolet rays and infrared radiation, 
furthermore, to an outgoing radiation side, from the outgoing radiation side 
of the glass rod 3, a condenser lens 4 detaches slightly and arranges having 

these transparent members 21 and a condenser lens 4 - covering - it is 
fixed to the member 20 

[0044] such [ the glass rod 3 ] covering it is supported by the member 20 
with the positioning screw thread 22 The positioning screw thread 22 can 
move now in the direction of a cross section of the glass rod 3. For example, 
in Itabe material 20A of the couple which counters mutually, one side is 
prepared [ 20A] two board members, and one is prepared in Itabe material 
20A of another side, and these positioning screw threads 22 each board - a 
member - the female screw formed in 20A - it screws with a hole (****) and 
an attitude position changes by changing the screwing position In addition, 
it can move according to structure with the same said of the positioning 
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screw thread 22 formed in Itabe material 20B. The nose of cam of this 
positioning screw thread 22 is set to supporter 22A which sharpened like a 
nail-point edge, therefore, the glass rod 3 - covering - it is in the state which 
****ed to the member 20 and was supported by supporter 22A of 22 by the 
point contact 

[0045] According to such a 1st operation gestalt, there are the following 
effects. 

[0046] (1) the side of the glass rod 3 - covering - since it is covered by the 
member 20 - covering - the glass rod 3 can be treated the whole member 
Therefore, the handling nature of the glass rod 3 can improve on the occasion 
of an assembly, and eyen if it faces handling, it can prevent that a blemish 
and dirt adhere to the side of the glass rod 3, and the invasion of dust etc. to 
a rod-side side can also be reduced. Consequently, the total reflection in the 
internal reflection of the glass rod 3 can be maintained, and decline in 
efficiency for light utilization can be prevented. 

[0047] (2) the transparent member 21 prepares in the incidence side of the 
glass rod 3, and a condenser lens 4 prepares in an outgoing radiation side, 
respectively ■■ having ■■ covering — since the end face of a member 20 is 
closed by these transparent members 21 and the condenser lens 4, it can 
prevent that dust etc. adheres to the plane of incidence and the outgoing 
radiation side of Ught of the glass rod 3 By forming the transparent member 
21 in the outgoing radiation side side especially, the image formation of 
images, such as dust, can be prevented on the liquid crystal panel 8 which 
has a conjugate relation, consequently the image formation of images, such 
as dust to the 32nd page top of a screen, can be prevented. Moreover, the 
invasion of dust etc. to a rod-side side can also be prevented more certainly, 
and can raise efficiency for light utilization further. 

[0048] (3) If it forms by UV cut-off filter which intercepts ultraviolet rays for 
the transparent member 21 prepared in the plane-of-incidence side of the 
glass rod 3, IR cut-off filter which intercepts infrared radiation, or the UV/IR 
cut-off filter which intercepts the both sides of ultraviolet rays and infrared 
radiation, the ultraviolet rays from a lamp 1 and infrared radiation can be 
intercepted, and the electro-optics equipment of liquid crystal panel 8 grade 
can be protected from ultraviolet rays or infrared radiation. 
[0049] (4) Since the transparent member prepared in the outgoing radiation 
side side of the glass rod 3 serves as the condenser lens 4 which condenses 
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the flux of light by which outgoing radiation is carried out from the outgoing 
radiation side of the glass rod 3, between a rod type integrator and 
electro optics equipment, the number of optics, such as a condenser lens 
which considers the outgoing radiation side and liquid crystal panel 8 of the 
glass rod 3 as a conjugate relation, can be reduced. 

[0050] (5) the glass rod 3 - covering - a member - the 20 interior - the 
covering concerned - since it is supported by the point contact by supporter 
22A of the positioning screw thread 22 formed in the member 20, the 
influence of the internal reflection on the glass rod 3 can be suppressed, 
therefore the total reflection in the internal reflection of the glass rod 3 can 
be maintained 

[0051] (6) the board with which the positioning screw thread 22 which moves 
in the direction of a cross section of the glass rod 3 counters mutually - a 
member one side of 20A 2 and another side - 1 and a board " it prepares 
[ 20B] at a time in one member having these positioning screw threads 
covering -- by making it move to a member 20, the optical axis of the glass 
rod 3 and the optical axis of a condenser lens 4 can be tuned finely, and the 
use efficiency of light can be raised further 

[0052] (7) the glass rod 3 - covering - a member - the 20 interior - the 
covering concerned since it is supported by the point contact by supporter 
22A of the positioning screw thread 22 formed in the member 20, it cannot be 
based on existence, such as a transparent member of glass rod 3 end face, but 
the glass rod 3 can be supported 

[0053] (8) the projected type display 10 - the side - covering - since it has 
the lighting system 15 which has the glass rod 3 covered by the member 20, 
the efficiency for light utilization of a lighting system 15 can be raised 
Therefore, in being able to make a projection picture bright, the brightness of 
the lamp 1 of a light source system is made small, the calorific value of this 
light source lamp 1 is stopped to the minimum, and miniaturization of 
projected type display and lowcost-ization can be attained. 
[0054] (The 2nd operation form) Next, the 2nd operation form of this 
invention is explained based on drawing 7 and 8. 

[0055] The projected type display 50 of this operation form is made to carry 
out incidence of the light from a lamp 1 for the thing which the 
aforementioned 1st operation form was making carry out incidence of the 
light from a lamp 1 to the direct glass rod 3 through the light guide prism 51. 
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[0056] In addition, in this operation form and the 3rd operation form 
described below, the same sign is given to the same struct\u-e as the 
aforementioned 1st operation form, and the same member, and those 
detailed explanation is omitted or simplified. 

[0057] The aforementioned light guide prism 51 as a transparent member is 
fixed with adhesives etc., the aforementioned condenser lens 4 is fixed to the 
glass rod 3 by the plane of incidence of the glass rod 3 of a Ughting system 55, 
and the glass rod 3, the light guide prism 51, and the condenser lens 4 are 
united with the outgoing radiation side. Moreover, it has reflector 51A which 
bends the optical axis of the flux of light which carries out incidence to the 
plane of incidence of the glass rod 3, and the reflective film 52 which reflects 
the flux of light is formed in this reflector 51 A. And the property which 
penetrates ultraviolet rays, the property which penetrates infrared radiation, 
or the property which penetrates the both sides of ultraviolet rays and 
infrared radiation can be given by constituting this reflective film 52 from a 
predetermined dielectric multilayer. 

[0058] a part for the lateral portion in which the glass rod 3 carries out 
internal reflection ■■ covering it is covered by the member 60 namely, 
covering - a member 60 " four boards " a member 60A - the 
aforementioned covering - it is formed in square tubed like the member 20, 
and the glass rod 3 is supported because the edge inside puts and holds the 
light guide prism 51 and a condenser lens 4 

[0059] according to such a 2nd operation form, the light guide prism 51 is 
formed in the plane -of- incidence side of (9) glass rods 3 besides the effect of 
the above (l), (3), (4), (8), and this appearance, and plane of incidence of the 
light of the light guide prism 51 can be enlarged, consequently the 
condensing efficiency to the plane of incidence of the glass rod 3 can be raised 
[0060] (10) Since the light guide prism 51 is equipped with reflector 51A 
which bends the optical axis of the flux of Hght which carries out incidence to 
plane of incidence, the optical system which can bend the optical path from a 
lamp 1 to a lighting system 55 in the shape of a crank, consequently contains 
a lighting system 55 can be miniaturized. 

[0061] (11) By forming the reflective film 52 which has the property which 
penetrates ultraviolet rays, the property which penetrates infrared radiation, 
or the property which penetrates the both sides of ultraviolet rays and 
infrared radiation in reflector 51A of the Hght guide prism 51, ultraviolet 
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rays and infrared radiation from a lamp 1 can be intercepted, and the 
electro-optics equipment of liquid crystal panel 8 grade can be protected from 
ultraviolet rays or infrared radiation. 

[0062] (The 3rd operation gestalt) Next, the 3rd operation gestalt of this 
invention is explained based on drawing 9 -11. 

[0063] The projected type display 70 of this operation gestalt is equipped 
with the cooling means 71, and enables it to cool more the outgoing radiation 
side of the glass rod 3 which constitutes a lighting system 75 at least in the 
style of cooling by this cooling means 71. 

[0064] this operation gestalt - the glass rod 3 - the periphery section of the 
plane of incidence and an outgoing radiation side covering -■ it is supported 
by the member 80 covering " 2 sets of boards which counter mutually as a 
member 80 is shown in drawing 10 (A) and (B) " it is formed in square tubed 
by members 81 and 82 each board members 81 and 82 the board 
concerned supporters 81A and 82A with which the edge by the side of the 
plane of incidence of the glass rod 3 in members 81 and 82 and an outgoing 
radiation side contacts the side of the glass rod 3 It has become and has 
become the predetermined size remote depression sections 8 IB and 82B from 
the front face of the glass rod 3 between this supporter 81A and 82A. 
therefore, a part for almost all lateral portions and covering of the glass rod 3 
■■ it can prevent that a member 80 contacts now and the total reflection in 
the internal reflection in the glass rod 3 can be maintained now 
[0065] The aforementioned transparent member 21 is fixed to the plane of 
incidence of the glass rod 3 by adhesives, it prevents that dust etc. adheres to 
plane of incidence, and the aforementioned condenser lens 4 is formed in the 
position slightly separated from the outgoing radiation side to the outgoing 
radiation side. 

[0066] As shown in drawing 9 and drawing 11 , above the glass rod 3 and 
liquid crystal panel 8 grade The cooling meanses 71, such as a fan of the 
glass rod 3 who sprays a cooling wind on an outgoing radiation side and the 
other lighting systems 75 at least, and cools, are established. When the glass 
rod 3 it is tended to overheat the flux of light from a lamp 1 can be cooled, it 
can prevent now that dust etc. adheres a cooling wind to the outgoing 
radiation side of the glass rod 3 in the thing of the glass rod 3 sprayed on an 
outgoing radiation side at least. 

[0067] according to such a 3rd operation form (12) glass rods 3 besides the 



19/23 



Japanese Publication number : 2001-228541 



same effect as the above (l), (3), (4), and (8) - the periphery section of the 
plane of incidence and an outgoing-radiation side - covering - since it is 
supported by the member 80 - a part for a lateral portion and covering of the 
glass rod 3 - it can prevent that a member 80 contacts and the total 
reflection in the internal reflection in the glass rod 3 can be maintained 
[0068] (13) It can prevent that dust etc. adheres a cooling wind to the 
outgoing radiation side of the glass rod 3 in the thing of the glass rod 3 
sprayed on an outgoing radiation side at least when the glass rod 3 of the 
glass rod 3 it is tended to overheat the flux of light from a lamp 1 since the 
cooling means 71 is formed in the upper part of an outgoing radiation side 
and the other lighting systems 75 at least can be cooled. Therefore, it can 
prevent that the dust adhering to the outgoing radiation side carries out 
image formation with a liquid crystal panel 8, and image formation of the 
images, such as dust, is carried out on a screen. Moreover, the invasion of 
dust etc. to a rod-side side can also be prevented more certainly, and can 
raise efficiency for light utilization further. 

[0069] (Deformation gestalt) In addition, the deformation and change 
various in the range which are not limited to each aforementioned operation 
gestalt and do not change the meaning of this invention are possible for this 
invention. 

[0070] For example, with each aforementioned operation form, although the 
glass rod 3 was altogether made solid, as shown not only in this but in 
drawing 12 , you may use the light pipe 83 in the air (a center is the 
rectangular pipe-like pillar of a cavity in the reflector by which an outer 
frame is constituted from glass etc., and a light reflex is carried out by each 
reflector in this case.). The aforementioned transparent member 21 is formed 
in the plane of incidence of this light pipe 83, and the condenser lens 4 is 
formed in the outgoing radiation side. Even when the light pipe 83 of hollow 
as shown in drawing 12 instead of the solid glass rod in each aforementioned 
operation form is used, it is possible to acquire the same effect as the 
above-mentioned operation form. In addition, and ultraviolet rays and 

infrared radiation from a lamp which use the filter which intercepts 
ultraviolet rays and/or infrared radiation for the transparent member 21 as 
mentioned above can be intercepted, and the electro -optics equipment of 
liquid crystal panel 8 grade can be protected from ultraviolet rays or infrared 
radiation. 
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[0071] Moreover, although the liquid crystal panel 8 was used with each 
aforementioned operation form as electro-optics equipment which has an 
irradiated plane, if the electro-optics equipment used combining the Ughting 
system of this invention is equipment which can generate the light which 
expresses a picture from the received light, it will not be Umited to a liquid 
crystal panel. It is for example, Hke DMD (registered trademark of U.S. 
Texas Instruments). 
[0072] 

[Effect of the Invention] Since the side of a solid rod is being worn by the 
covering member according to the lighting system of this invention as 
explained above By treating a solid rod the whole member, the handling 
nature of a rod improves on the occasion of an assembly, covering And even 
if it faces handling, it can prevent that a blemish and dirt adhere to the side 
of a rod, and invasion of the dust to the side of a rod etc. can also be reduced, 
the total reflection in the internal reflection of a solid rod can be maintained, 
and decline in efficiency for light utiUzation can be prevented. 
[0073] Moreover, since the efficiency for light utilization of a lighting system 
can be improved, in being able to make a projection picture bright according 
to the projected type display using the lighting system, the brightness of the 
light source lamp of a light soiurce system is made small, the calorific value of 
this hght source lamp is stopped to the minimum, and the miniaturization of 
projected type display and lowcost-ization are promoted. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the 1st operation gestalt of the projected 
type display which used the lighting system of this invention, and its lighting 
system. 

[Drawing 2] It is explanatory drawing showing the flux of light division with 
the glass rod of the lighting system of the aforementioned operation gestalt. 
[Drawing 3] It is explanatory drawing showing the form of the 3rd light 
source image by the lighting system of the aforementioned operation gestalt. 
[Drawing 4] It is the front view showing the 3rd light source image by the 
lighting system of the aforementioned operation form. 

[Drawing 5] It is explanatory drawing showing the liquid crystal panel in the 
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projected type display of the aforementioned operation form. 
[Drawing 6] The glass rod of the lighting system of the aforementioned 
operation form etc. is shown, and it is the cross section which met the A-A 
line [ in / (a) / (a) and / in (b) ]. / drawing of longitudinal section 
[Drawing 7] It is drawing showing the 2nd operation form of the projected 
type display which used the lighting system of this invention, and its lighting 
system. 

[Drawing 8] It is drawing of longitudinal section showing the glass rod of the 
lighting system of the aforementioned opera:tion form etc. 
[Drawing 9] It is drawing showing the 3rd operation form of the projected 
type display which used the lighting system of this invention, and its lighting 

system. 

[Drawing 10] The glass rod of the lighting system of the aforementioned 
operation form etc. is shown, and it is the cross section which met the B-B 
line [ in / (a) / (a) and / in (b) ]. / drawing of longitudinal section 
[Drawing 11] It is the schematic diagram showing the cooling means for the 
lighting systems of the aforementioned operation form. 

[Drawing 12] It is the perspective diagram showing the deformation form of 
this invention. 
[Description of Notations] 

1 Lamp 

2 Ellipse Reflector 

3 Glass Rod (Solid Rod) 

4 Condenser Lens 

5 Condenser Lens 

6 Condenser Lens 

8 Liquid Crystal Panel 

10, 50, 70 Projected type display 

15, 55, 75 Lighting system 

20 Covering Member 

21 Transparent Member 

22 Positioning Screw Thread 

30 Dichroic Mirror 

31 Projection Lens 

32 Screen 

51 Light Gxiide Prism 
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52 Reflective Film 
71 Cooling Means 
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cfilo-^ F^iS'JCitcj;!?. Mi^fSirccRgO-cn:* F 
©/AVFU^yttT&si^iO. AioBiipm^K^L'Tfca 

o-c. tfSIa -^•F©rtffiS«k:fcWS^SW4:«l!iT-5 
C tifiXt . , 3tfiJffl?*^©fgT%KS <•, C i *5-C^ ^. 
10 [0011] a±l^*si,^X, ±kbfc^mti y F©ASt 

(0 0 1 2] -r^jrfc*-^. C©J:^ec3S?Sg|5«*sS:l:^f,n 
ri^nii. t}D||a v F©5fe©AWB-^ffl3^tffit<:i^^^*s 

iiffliJK:SBjg|5ivj*5|3:c:t e.nri,» s c i cc j: ^ . 

;^ ^ y - >M±K:ffi^^©®i*Sife«iS c i *|»±-t? 
tfc. D^. Fffl'M'^©i^#©kA*>J; "i)Si*tc 

[00 13] tfc, ±i^btcm^Mmitbxit, M^mj: 
m'm^i:umLxi>j:i.^i}i. nLmBm^icm*j<oi/t^m 
mm^mc^i c i tc j: o mm^om^<o^mti 

[0014] (1) * *o F©AMBroK:S;t:f e>n« 

[0015] C2) AWffllSBJgWt*. *IUa v F©A 

V XA©3t©A«ffl%:^* <-r*cif« ta^. F©Ai# 
iB^3fe:7' ') XA*SAS4ffiCcAI*f Sifem©3feW«:ilT»3 ft 

[0016] (3) cf^o y v<Dmsiimmicm-fhini> 

ama^mmm^^, m^pmu-j F©t±iMffi*'^tu*f?n 
i>^m%:mytr u^xi-a-sci ens. 



Beg$ns<D-C, rc©d:^«:«3tU>.X*i®?8SIJ**%« 

[0017 .±3ibfc*A-g|5M©a 

[ 0 0,4 j3 ] (1) ,*.>'^'--g|5M*i'1^*P K©AWEfc 

[0 0 19] Sfc, *-''?-gI5t>t*5CQJ:^5^ID K©3: 
*5 J: V/it /clitBSf M*J*iP)aic J: •? nmt -SJ^SPf ® 
SW.S C i J:-«9 . . 3fe?iS3!pe>©5fe^K: J: "J iSMS n^c* 

Ai^ffi. mmmvimimm-imt i,ct ^rs^jtr # 

d »^ FWJM'^©S^^©«A4>J:»3<SM-r.SC<!: 
[ 0 0-2 0 ] (2) cfHo •> F©AS!tfflfeJ;0'/*?c« 
^itj^ias F©AS*M*J<l:Cf/*fcttajS4Sn6c|i^l.. 

V FffliM'>-©S^©tSA t> J: *) SiHtcRl C C 
# , %Mm^ /gitfst) -set *ipJt6 i ^j: S . 

[ 0 0 2 n (3) *-'^'-gq1!^F*^0l5^c^^I||a foibim 

i*a<j(ctt. *>'<-6i5+;j©ffliM{cD F©^l^®:^l^^ccjtii 
•r-5*aD^©^^*1St!t8S:W. fel;#©$tSa5»?r*il 
a^' FCffliJffiSB^i^JgfctS-tf'SCitcif). A-'^-SB 
«F«gSl5k:n F*3t^s'-i±t:n F©i^SJSS>f©^SI* 
*iftJ$r#?>, tfL c©<t^^c3a#«ig^rSffl-r*c 
n-y F«®©3SBjg|j<vt^CD-ft-3iitt«:J;6-r. * 

o F©»rffi^l6](cjljl-rs*ai;^ 
<OWMi:Um-r i>C iccj; «J . D F©A*fffiteJ:C/tt 

[0 0 2 2] -eOT^ t(rgBae«J?r3SEgT-l./ci*«:> 02 



(4) #ga2 00 1 -2 28 54 1 

■ 6 . , 

[0023] C©J: -5 Jtt^^BJtC F© 
ASi®feJ:U^/*fc»tBif®*s^WSPt*«: J: -s-cSJiin 
•Ct>€.©-C, »^ Frt«:fiJ^|^*i«A-r.SCt?:l!S 

4:-r'5.C4*ir$. a» FS-^^f-e'U-^'^rW-rSM 
BJilg©*frJffi5slf|^%lfij±-r.S C i*spjfi6<!:^c2». 

[.0 0.2 4 ]. lU±(C.*5t,»T. ±^l//c@Bjg|5t^i 

II 1 ^B^-CiftW l^^t i PI«©f^fflte J: iy^««r^ST S 

[0 025] tfc. ±a5b/cll 1 ^BJ*$J:O'02^BJ-C 

BJS^gCitf'Jffi^a^^rlSli-C^ ^©-C. S^f jg^^Bjs 
< -r -2. C i *i-C t ^) , 5K;j®5S©7fe^e7 > 7'©®a?: 
/bt<LX, i*3tiia,7>:?"©lt«ia*«/mK:ffli^. a 

20 [0 02 6] 

[^l5©3IS6©?l5Sg] WT. *^Bj©||Sg<D3K®4SS 

tcs-tJivTSiB^-r'S. 

[0 02 7] (lll*lSJfJJt) 01«:5^-rJ:^CC. 2is:« 

^©^ 1 mmmm<D&;wmmimm. i o »/ m^^s i 

5=Sr{i^-CC»S. C©MBJ«^15«. a-^FM-r>^ 
4^U-:>4Wr>>fc©f 5l£jiSi^C-5-7>7'l 
AS4ffl'M:Jfe^S trj:i>mPlVy\yi^^2t. UyVM^ 
>Tifv-^tfj:^'Pn(D^'^:^a y F (*Jln-^F) 
3i. tiii«J©*^#ISi>it.5,^l©^3feU>X4. ^ 
30 2©«7feU>X5*J<fcOf. 03©^7!cU>X6<i;. MM 

*iig©f?^.-c«. ^Ammm=i:^ti>mm:^^tbx 

[0 028] ^>:7'ltt. «n';7Ui7ir2©mijSI.^ 

D 7 U $ 2 tc J; -5 TSW S 4a1t R V 7 P 5f 2 ©0 2 
i».*ittf*«:i(i3t sn. i'7;^a^.F3 ©a«S±k: 1 

40 ©B!r@K:]KiBjS';7Ud'i'*>e>asts4as«T3Km«:i' 

5-:^ a 7 F 3 ©AS^ffi(ci6il:fcm3fe-r 4fc«t)©«3feU> 

[0 029] i' ^xn F 3«. titt©;^'t7;<^©*|| 

7 ;^ a F 3 F^t?rtffiS«*«S 0 il LSI^© 2 ;^7fe?!S« 
G2 1. G22. G2 3. - <02#M) ^J^fiR-TS. 

[0 03 0] S2tt. e^^;^ci'^ F3K:g:4ii&*^fP 
^©IttlSSr^So ^^7:^0-^ F3©KffiJfJ««02 

(b) icm-^^iC. aa. aitb©:A:#5©H^|JB-C* 

50 o. -tn-enst^KijifiairiSS-fM (rtffl) »wr* 



* C5) 

-7 : 7 : •• ■ ; 

[ 0 0 3 1 } * /c. a <b b (Dhbt^1*MSWr*^?SB^>'^" 

7feiS«G2 1. G2 2. G-2 3. ••■:^)^^CD7fe^^Dc^3.l:^3t 
j^.(-«^jIi^T'ia7S$n-5>7t;f4) FcDItilt 

ffijfm*;' K 3 CDAS^S-^tiR V U.^J'.2i 

ifm(Oi^^\iC^ D 5 'Sitim^Ojr;?)^ ^9 E 3 . ( a ) ). X • 

;^ D K 3 ©rtffir'j^i^^ nr i 'A'^tmMG i <7:>ift 

«i^cS2yyfe#^G2 1 . G2 2. G2 3. -t^Wi^ 

[0 0 3 2] iiTS^n^i^x^rSf^csGiT^*:). cn 
ti^/^xu-:. K3oi^ffir©SSt^ci;icffiwaFn^7ic^ 

t'gS^g 2 2(t. X u Frtffir 1 tass^^ nr m 

2?)CCttil^5n-5*^^r*)'5/cd?). 2;^ag{i^G2 1*^ 
^51^tl/ci4i?>:&[S]tcm<lfe3&5{igf ^« 2yv3feag^G2 3 

tcoi^rt*. ^^>^p 5; KrtffiT2lpl®l*$nri±il4M 

msistii>^^'vi>?>fc^. 2'AycmMG 2 .1 ^cfcc/ 
2'^x^mmG2 2f)^^9^tifcm^:^\^icmm^itLm'r 
coj:^i^. \^m^Siim^m^2:)0tmmmm^ 
mwL<o2'^xytm»G2 1 . G22. G23. -j&^e 

i4®tc*f-r'2>^*^:^p K3i^;&^^o!:)3^Uii»t:&r^fe1t^ 30 

[0 0 3 3] -€-0r. COd^^XP^^ K3<DUiS«rBtcai 

G2 1, G22. G23. -l^mtfi3'X^m»G 3 

1. G3 2. G3 3. -T&sflj^^ti^o ai7t:b>:^5 
^^XP -:. K3 0Dffil^M±<DM^J1t#B«:^ta^>'^•^o^ 

8±w:^3t*r€>iigf^U'>X'cfc*>o. -a. 3yc3feas« 40 

G3 1, G32. G33. - 1 OXm^^tifc^tMiit. 

myt u > X 6 J: o xm^B^^^- 8 om%%%momu^ 

[0 0 3 4] ia4«. 3^X7feiK«G3 1. G32. G3 

3. -(om%^m^mRrhtL}b(mxh^. Mtrffi^ 

55)^6m/c®T-€:^UTC^^« 3;X»i^G3 1. G3 

2. G3 3. - (DA^s. IS. rsmiit. i:Xj/em^Gi 



#192 0 0 1 -2 28 54 1 
S ■ 

mmo:>:k^$(^. s/c 5fea5»(Draps«d^'7;^P'> K3 
So *^iSff5.®T«. ?Ks>^>-*;u8«. 1340 

miXh -2) X P K 3 (DS/rffit y f il&lPj^^Sai 

[0 03 5 ] miaiCDJ:^^c. 5t?t^. 
P-y K3,<3::)aiSffiJ::<7:>HS?i3ti$R ( llil^®co^$t^>cffi.-p X 
mm-iinh^^) ffim%\^:y:^bK.^^mmt±^inX 

;l/8'^5^'7:^p K3CDtK®cDA^^tcfcJ:S/?j5. rffia^ 

mjit\^xm^n^^^>)\^^^cmM'r^) tof^^u. stA 

*5A*< 3^cC-&l5im5eu>X5«:cfc'5^«ftth??rs«^ 
-3 0^ge^bA:o 

[0 03 6] C<D^ A i?UA V ^ %'7-3 0\t. 

>f^P-r7^^^-30R/30G.3 O'B^ffijlTCi 
-So mtf. ^A !p\2A V iP%'y-3 0K\t. ^fe5fe4 

P-r ^^-3 0 i7Vi>( ^'7-30G 

A V ^^v-30R. 3 0G. 3 0B«. St^tC^jE© 

J^cs>?l^:^^^E>^KB^>'^•^o^8 tcAiin-'2>o ^mmmrcu 

)\^ 8 AS4frK:^5fe U > X 4 Lx -€-a)ffl»f ft 
^p-r ^ 5^-3 0«. 3tA©y>r^P-f 

7te^Ww:«ta©$^- (3 0 3) 

[OO3 7]05^«. 0HC*5C:t^>^S/^•^>;^8ODSP 
-5 tclbO-^ >f ^ U U>X7 U 3 3 4<i;i/cy ^ r 



ikom^wo^mmm 3 4. sbcom ^m^^t^^^- 1 

tj:i>^y^ F^^v^^:; ^ (TN) ?Kb^3 Gt^^SJA^ 

l5<OW&L 3 5 tcbiij^'ie? 3 9", v 9 > ^'^^i b 
rcp^H h 5 . ( T F T ) . 4 0 :.C. 

<DT F T 4 0 ^:/f LTIS^m® 3 9 ^CWS.him^tih 
i^*il^@3 7 i9raK:3»$n/c^S3 63&S|E«iSnS 
1t3g-C^^o ' ■ 10 

r :r > L /c7j<^?^f^.9iij^<D T F T 4. 0 ^ 
©|ga6mffi:?&^llj^m^ 3 Q^S^iiS tl-S TFT40 

raPSP) 6cti^-r'2>«B««:iEa3 T F T 4 0 iiB^ 

ismvrm<ommm mmm) 4 ii::rtuxm^^cm 
i\y>x<oa^jttc\tmm t*. ^^B^>'^•^ol/8o*^:?^ 30 

TU-r3 3<DS^{i5[U>XW:S^t'SftS-CAS*0. C<D 
3 9 <^ ifi tc § *a <S J: ^ k: % ^ o 

[0 04 0] •7'-^^nU>XTU>r3.3(DS#{4U>X 

Sfe3fe*C(DU>X«h>t*i£-r^3o<D«SiiiS©iii 

i>o ^^{7U^ vP^'7-30Rt30Biifi3 

1/ TSC i tc*t?/Wc Al* S * ^feit: R i Wfe* B « . 
*{4U>XCCJ: OiiiSSSS 9 R i 3 9 BCC-en^n* 

tf. -enK:jsDTa5^5^sn4ffl?s>'>**j^8^cr)fe3fe so 



#132 00 1 -2 2 8 54 1 
10 

[0 04 1 } C0r)J:^tCL/T}Ra-/N'*;l/8(Diii^S@3 

9 ^c*t UT^T^: ofc^^mt. mFB^^^^)\^ 8 ^En»DS n 

tc{M^(^j£^OtcKmi^liX&mu. S2fu>X3UC 
J:ormi:6r(D:^i' 'j-->3 2±«:ffi;^}a:^a?n^p 

^■^^ocDIiim^c<fcO'^il3$n/c3oofe7t^^^ ti±<0 

[0 042] &.±(D^^rj:mjt^m-t^&wm^^^m 
-glii^2 OT'Mfc>nrci^„ • 

[0 04 3 ] T^cCt)^. *r^N'-Sm2 0«. 116 
(A) . (B) K:^-rJ:^>«:. s:ci«:*tr$j^€>«SI5W2 
0 A:t(5<fcj>*2 0 B«:igftistttc*i;?f^t)#rff^^$nr 

.20A. 2 0B.7!»«^5;^a 9 F3<D40(^)ffiiM3{)i6^L 
au. F3(DAI*«tc». ®?ga5ivt2 1 ^:<7>''<-SPt*2 0 

U>X4 3&5^3XD F3<Dttil*®3J?^6t>T;&^0Cg6L/r 

ieg$n. cn^®H^sisw2 i4i5<fccfai3i&v>X4», 

:^>'^*-g|51v^2 OtCH^^nXt^^o 
[0 044] ^^;^P-;' F3«. J: ^ J^cC;^^^'-gI5^vt 
2 0CC. {4Maiat>fe(;2 2«:J:-?'C3?J#$nrt»^. e 
M-9i«i>^ 0 2 2 li. y ^ X n F 3 <0»rffi:SrrS3tciiiI'r 

«gW2 0A«:*5l>r. -:^<3r)«sm2 0 A«:22|sSg:t:f 

en. ffe:??cDt^as+^2 OAccti i2|s:^^:te>nTi^^o 

LT. cne)CO{4ffij?ii?)^aiD2 2t*. -&«S|3«2 0A^C 

fe. ffigBivt2 0 Btcat:r6n'5»taLa9tJ6iaD2 2 fcumi 
2 2 o:>%^\m^o:>^ cc^ o /c^f^gp 2 2 a <b $ n 

ro^^o "tOtc^. ^^Xn7F3ii. ;^>'^'-g^5W2 0 
tC^D2 2cOJt^SFa52 2 A6Cj:0.'^^;}gMriHF^n/ciyc 

[0045] C CT) J; ^^c»l||ifejffJ,®tC<tn«. ^X©«fc 

[0 04 6] ( 1 ) ^-^XU^. F30ffl!JM3W^-''«-S5t* 
2 Ot?S*>tarii'E>CD'C. ;^M'-S|5f^c:<biJ^^Xn':; F 
3«:ia5C<i:;&sr*-5o Se-^'C. m^SiXdCfSibX^'y 



[ 0 p 4 .7 ] .: ( ^ ) ' ^7:^:^x2 ^ K a.QAI'tlPiHc^B^gm 

ifiT^'?>, mi>c. ms-fffiW«csiBjsm2 1 *iia:w6n-c 

^CD^®ifS{|!*l*il:'-t?%i U - > 3 2B 

[0.Q48 ) (3) i^^'i^o'-y 'vz6'}jAmmicm)h 

{ 0 0 4 9 ] • < 4 ) i^^':^ o F 3 <vm9imwi>cm-f h 
tii>mi^mip^' F 3.<D|iJSfp*>,e>WS#sn 

•5:7fe^«:*i7fe:r-ssi*u>X4 iJ^jorc^ P f 

FM-f.>7^i^U-df*jJ:CXSm3K;^a<DP^{c«. 
^ F 3CDffltifS*5j:Dfa[S/N**;l'8 ^^^SH^i-r 

[0 050] <5) i'^y^a-yFSH, *v<-g|J^i^2 0 
i^SPk:, ^I^E*''^•-SIM^2 0^c^W6nfcfig^^b^al; 
2 2<iD3d#SIJ2 2 A«:j;»3^.«M«:j;-5rS:^3n-rt,> 
^©•c. y -7 ;^ a y F 3 ©F«3aSftf'^©|gaf*«I*-S c 

[0 05 1 ] (6) i'^:^a!!> F3©»f®:^t6i«:jiji-r 
S{4gz?i«)*aG2 2*5. S:i='«:*t[$j^.5,esm2 OA© 
—■nvi 2 Jp:. ffe:^r«c 1 «g|Jtt 2 0 B K 1 :$:'ro{cS; 

If ^)n. cti6©ti[{i?***aD**>'<-am2 o «cs* u 

t:3iii$-t*-5.ci{Cckf5. i'7;^D-y F3©3fc?46»3fe 
U>X4©3fel4i*SllSSOt:. 3fe©f!raJa^4-ili« 

[0052] (7) >^;^n-y F3». *^'?-8i5**2 0 
nuvc. ^K*-''?-g|5M2 0K:SW6n/c{4g^fe:taD 
2 2 ©3a#SI52 2 Ate J; 0 ^SfttKJ: o-C^tJtSnrti 
^©•c. i^^c^cjy F3ii8S©a?SSP«^©WJSlK:J:6 
•ri'7;^o F 3 =S:3tJ#-r-2)i: <t*i-ct 

[0053] ( 8 ) 1 0 ». «Ji*s*/< 

-8ut*2 o-cs*>nyi:d'7;^D » Yz^Mti>jm^m. 



(7) . !^2 00 1 -2 28 54 1 

12 

1 5 =&ffiA-CC>-5)©-C. IPJS^gl 5©5feWffl3a*^[6] 

(00 5 4.] (SI2SliSfJ^)..i!>C!lC. ,S7. 8K:S-^(j> 
[ 0 0 5 & ]• c©»feff$si©K:^S^^^g5 0«." b5 

ffin i iiJifej^^*i-7>7' 1 *>e)©?£*e:it4'-5x 0 2- f 

S. i-- • ■ ■• = ■ ; 

' ['d.ci ,5,6 ] ii%6j:%c:%m&^ 

Clf|5l-T-8IJ**CC»l5|-??.#=fe?*U"-etl6©»iM^cSi?l« 

■■:tB!5ii^c)afeBf|bT«..', V:' 

[ b; 6 6' 7,]'fliEiMi!.5/5 F 3.©A|tBk 

20 y ' F 3 Cti^sWi" >^ X a's»,','if. 3,. WbJ^. U ^5 .1 

D -y F 3 <D^MmviKmr^%mo^m^mK)m-f z>K 
tm% i;A .. c <!>5«iH,5 . ^'^i^ 
•ri.^4jti5 2.*ij^eKS"nri,»*.,'4-;i/-r . 'c©i^)g. 

30 «. ^---v'-spMe or^fcnrci-s. -r^ctj-^, ;^7>'^- 

8M5t 6 0 ». 4t5?©«t8|tW6 0 Atci 6miZ^^^-mi 

2 0 il^«K:Eftfgi«lc?g^3n-Cfc «5 , ^©^gPrtS 
*iji7fe:?'llXA5 1 <!:*3^i^>X4i*^)^i5'ii^■C«^$ 
•^■SCi-ri'^xPs' F33&J3t^3n-5J:5«:^cort» 
•5. 

[0059] c©j: 5 rsmzmmmmicjztnt. mrie 

(1). (3). (4) , (8) iP«©?8!l*©fl!!. 
( 9 ) 7 X a 2. F 3 ©AMffiPJtc^^:?" «; Xa 5 1 *i 
mihtlX*!*), ^5l67-yXA5 l©^e©AS4B*3«C* 
40 <-rsC<i:*i-C*. ^©ife*. i/rxn2> FScpAltffi 

[0 0 6.0] ( 1 0) ^Tfer^'^JXAS lJ!)5A«ffiK:A« 
■r-S7K;*©5ttt'&»f0aif-5SS«5 1 A%mTl^.S 
©T. •5>P'l <P6MW«a5 5(CM436K%f^>i' 

[ 0 0 6 1 ] ■ ( 1 1 ) XA5 1 ©SWffi5 1 A 

st,»tt. ssl^1i^i^s^^1•i®©?J^A•43§3iaT•5#tt^:*•^ •5 
50 S«llS5 2*KWici«:<fc»). 7>:?'1*>6©SI^«I 



. • • • . ... . (8) 

. ■ ■ ' ' ■ • 13 ■ ■' ''; ' „: 

[0 06 2 1 xmsmtmm) --Xic. ng-^i itcsr?' 
[0063 Tc ©ii]teffj^©^g^M«^iig'7 o it.- . '<% 

0 , '^Mj: <• i fcgBi^g 7; 5 5rt^fiS;-r ^ ;^ n F 3 
I 0 0i6 4 ] :$:mMmPJi'C\t: '^^:^o K 3 «. ^© 10 

AS-}®fc «fc Jiiffg)?^^ 

J;UffflS^Wij©^g|53!»s. ;^ o f F 3 OffiiJSfcJgtof 
S3tJtSP8 1 A.'^8 2A i^^in.Tte'P. COO^Sf^gPS 
1 A 8 2 A'ratt. • n'f F 3 ©^ffijjii^B'f^^S 

!lin/cia*'gi58 i B. 8 2 Bi^co-ri».2)„ Sfo-rr,5^, 

^><0 ? F3©l^i^<b'<D^SlMa5»i*>'^•-a3W8 0 i 20 

a F 3 rt©rtffiSS=f«c*j It S^JKW=&«t}f ;r S C i 3!>s 
[0 065] i/v:^u V F 3(DAI>f®tc«. mTiesajSP 

[0 06 6] 09. SI i/^J^D^y F 

3 *j 8 #(D±:^cc{i. y-5 ;^ o f 3 od 
ii>Jtc < i 4>tBS4®. J:0*-€-©ftb©MBJSIS7 5 tc^feip 30 

F3«Dii>^j:<i«>ffll*®«:?XSr«W*Ci-C. i'^J^a 

[0067] C«J: ^ &»'3*;teje^«:<i:*atf. miid 
(1). (3). (4). (8) tPHII©5^m©ffe. 
(12) i/^X0 2» F3». ■e©AS-f®*JJ:afHiS4®© 
msi5*s*-'^-SI5«8 0T^$*aTC»*©-r. d^^;^ 40 
a F3 ©ffiiJSSI5^i*>'f-SP«8 0 tifimmf^Ct 
*E)5±-c#, if^xa,, F3rt©rtfflJSStK:4sWS^S 

[0 06 8] <1 3) ;5'^;^ci?' F3©i!>J&<tfettSt 
ffi. *j<fcc/-?-©ffe©R|aj^M7 5©±:)^«:»?^*li^a:7 
i*sS:i:te>nrti-S©-c. 7>r7*i*ie)©5l£^tcj;0jl 
F3*J*ai-r4ci*srts±. 
?#*na4 ;^ o i» F 3 ©>j>!&: <ti> mm\^vzvktm~) 
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